Matching base-pair number dependence of the kinetics of DNA-DNA hybridization studied by surface plasmon fluorescence spectroscopy.
Two single-stranded DNA oligonucleotides consisting of complementary base-pairs can form double strands. This phenomenon is well studied in solutions, however, in order to clarify the physical mechanism of the hybridization occurring at a solid/solution interface, we studied the kinetics by surface plasmon fluorescence spectroscopy (SPFS): one single-stranded oligo-DNA (probe-DNA) was immobilized on the substrate, the other one (target-DNA) labelled with a fluorescent probe was added to the flow cell. After hybridization, the chromophores could be excited by the surface plasmon mode and their fluorescence detected with high sensitivity. The dependence of the k(on) and k(off) rate constants on the length of the hybridizing oligonucleotides was investigated by using a MM0 series (no mismatch) and the kinetics was found to be well described by a Langmuir adsorption model. From these measurements we found that also in the case of surface hybridization the affinity of the duplexes decreases as the number of matching base-pairs decreases from 15 to 10. In order to show that SPFS is the powerful technique with high sensitivity, the hybridization process for mixed target-oligos was measured by SPFS and analyzed by an expanded Langmuir model in which two components of target-oligo can bind to probe-DNA at the sensor surface competitively. Two sets of the k(on) and k(off) obtained from the experiment are successfully consistent with the k(on) and k(off) obtained from experiments for single (pure) target-DNA.